We revisit recent evidence showing that nasal respiration entrains oscillations at the same frequency as breathing in several regions of the rodent brain. Moreover, respiration modulates the amplitude of a specific gamma sub-band (70-120 Hz), most prominently in frontal regions. Since rodents often breathe at delta and theta frequencies, we caution that previous studies on delta and theta power and their cross-regional synchrony, as well as on delta-gamma and theta-gamma coupling, may have detected the respiration-entrained rhythm and respiration-gamma coupling. We argue that the simultaneous tracking of respiration along with electrophysiological recordings is necessary to properly identify brain oscillations. We hypothesize that respiration-entrained oscillations aid long-range communication in the brain.
Since the pioneering work of Lord Adrian in the 1940s and 1950s, it has been well known that nasal respiration drives neuronal oscillations (see Glossary) locked to breathing cycles in the olfactory bulb (OB) [1, 2] . In the 2000s, Fontanini and colleagues [3, 4] have shown that respiration-entrained oscillations propagate to the primary olfactory (piriform) cortex ( Figure 1A ). More recently, it has been increasingly recognized that respiration also entrains network activity in further downstream regions. For instance, oscillations in the delta frequency range (0.5-4 Hz) driven by respiration have been observed in local field potential (LFP) recordings from the whisker barrel cortex of awake, immobile mice [5] ( Figure 1B ). Respirationentrained LFP oscillations were also shown in the dorsal hippocampus of rats and mice, most prominently in the dentate gyrus (DG), during either anesthesia or awake states, with instantaneous frequency in the delta or theta (4-12 Hz) range depending on breathing rate [6-8] ( Figure 1C) . Noteworthy, prominent respiration-entrained oscillations were recently reported in the medial prefrontal cortex (mPFC) during both immobility [9,10] and active behaviors [10] ( Figure 1D ). Other studies have extended these findings by showing that respiration-locked activity also occurs in several regions of the human brain [11, 12] (Figure 1E,F) .
There is now substantial evidence demonstrating that the respiration-entrained oscillations are not due to artifacts such as respiration-associated muscle activity or electrode movements. For instance, they modulate action potentials [5] [6] [7] 9 ,10] and the probability of sharp-wave ripples [13] ; they are abolished following olfactory bulbectomy ([5,9] , see also [13] ) or when animals breathe through the trachea instead of the nose [5, 6, 8] ; and in the hippocampus, they show a clear laminar profile, with maximal amplitude in DG [6] [7] [8] . Importantly, despite the overlapping frequencies (Box 1), these oscillations can be distinguished from hippocampal-generated theta by multiple features, such as the layer of maximal amplitude, coherence to respiration, dependence on nasal airflow, and insensitivity to cholinergic transmission [6] [7] [8] . Similarly, the respiration-entrained rhythm can also be distinguished from the large amplitude slow
